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someday living on the Moon



How do we design and build a lunar mission under very tight time
and money constraints?

What is the right mix of instruments to go into the spacecraft?

How do we make sure the instruments will withstand the extreme
environments that will be encountered along the way?

What is the best orbit to take before descending to the Moon's pole?
What data can be gathered from the trailing spacecraft?

What is learned from observing the impact from telescopes on Earth?
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LRO is released after lunar
transfer velocity is reached
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LCROSS spacecraft separates
during final lunar approach
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LCROSS spacecraft
enters impact plume
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LCROSS spacecraft
descends through plume
and impacts nearby




Ground and orbiting observatories
witness LCROSS impact plume
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After verification of lunar water, NASA will send
rovers with drilling systems and analysis equipment fo
map the extent and quality of water on the Moon. In
the meantime, The Lunar CRater and Observation &
Sensing Satellite (LCROSS) and its launch vehicle upper
stage will be targeted to impact a lunar polar crater.
This will excavate a small crater and create a plume of
chemicals, dust, and debris. The cloud will be analyzed
for mineral and water content by LCROSS satellite
spectrometers and infrared cameras, as well as ground-
based telescopes.

LCROSS will be launched with the Lunar Reconnaissance
Orbiter (LRO). LRO will simultaneously survey the

lunar surface and generate maps of lunar surface
characteristics and materials including hydrogen
concentrations.

Lunar water, depending upon quantity and concentration,
can be used for many aspects of astronaut life support.
With enough electrical power (e.g., from solar energy
collectors or nuclear generators) the water could be
mined, transported, separated into hydrogen and oxygen,
refrigerated, and used for rocket fuel.

LCROSS is a mission within the NASA Exploration
Systems Mission Directorate.



Program Management

Lunar Precursor Robotic Program (LPRP)

Office at Marshall Space Flight Center
Project Management

NASA Ames Research Center
Mission and System Design

NASA Ames Research Center and Northrop Grumman
Mission Science

NASA Ames Research Center
Flight System Development

Northrop Grumman
Launch Vehicle

Atlas Centaur (United Launch Alliance)
Mission Operations

NASA Ames Research Center,

NASA Goddard Space Flight Center, and

NASA Jet Propulsion Laboratory
Co-Manifest Payload

Lunar Reconnaissance Orbiter (LRO)

by NASA Goddard Space Flight Center
Launch

In 2009 from Cape Canaveral, Florida
Mission Duration

Approximately 100 days, plus data analysis
LCROSS Spacecraft Mass

~650 kg without propellant, ~990 kg with Propellant
LCROSS Spacecraft Size

~2.0 m tall, ~2.6 m wide
Centaur Upper Stage Mass

~2000 kg (empty of propellant)
Launch Shroud Size

4 m in diameter



Distance from Earth
238,903 miles (384,476 kilometers)
Diameter
2,160 miles (3,476 km)
About one-fourth that of Earth
Surface Area
About equal o North and South America combined
Rotation Period
27.32 days
Surface Temperature
-300 to 260 degrees F (-185 to 127 degrees C)
Atmosphere
Almost negligible
Surface Composition
60% oxygen (in silicon dioxide) plus aluminum, calcium,
iron, and magnesium, 5-10% each (in oxides)



For more information, go to:



